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(54) Lcengine valve gear 

(57) A rocker 5 operating inlet valves 3 has a roller (7, 
Figs. 1 and 3) engaged by a rocker 8 guided on a shaft 9' 
between eccentrics 9. Cants 10 engage rollers 12 on the 
rocker 8 which Is biased to engage the cams and the 
eccentrics 9 by a spring. Angular adjustment of the shaft 
9* varies the valve motion provided by the cams 10. 
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Valve drive for an Internal combuBtlon engine 

The present invention relates to a valve drive 
£or an internal cotnbustion engine comprising a second 
rocker arm operating on a lifting valve, a first rocker arm 
associated with the second rocker arm, a cam associated 
with the first rocker arm and an adjustable eccentric, 
which is arranged on an eccentric shaft, whereby the rocker 
arms, the cam and the eccentric operate together in order 
that for different positions of the eccentric, different 
valve lifting sequences are achieved by the action of the 
cam. 

A valve drive of this construction is proposed in 
DE-A-43 26 331. The aim of the present invention is to 
provide a simple construction for such a valve drive. 

Accordingly, the present invention is directed to 
a valve drive as described in the opening paragraph of the 
present specification which comprises second rocker aarm 
operating on the lifting valve, a first rocker arm 
associated with the second rocker arm, a cam associated 
with the first rocker arm and an adjustable eccentric, 
which is arranged on an eccentric shaft, whereby the rocker- 
arms, the cam and the eccentric operate together in order 
that for different positions of the eccentric, different 
valve lifting sequences are achieved by the action of the 
cam, in which the first rocker arm, supported on the 
eccentric, is guided by the eccentric shaft. 

Preferably, the first rocker arm is guided by the 
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eccentric shaft auid reaches round a section of the 
eccentric shaft with its free end. 

Advantageously, eccentrics are arranged on both 
sides of the section enclosed by the first rocker arm, on 
5 which eccentrics the first rocker arm supports itself by 

means of lugs which are provided on its side faces. 

In a preferred embodiment the first rocker arm 
bearing on the eccentric is controlled by the cam and 
thereby activates the. second rocker arm which operates on 
10 the lifting valve. 

Preferably, the first rocker arm controlled by 
the cam carries a roller on each of its side faces on each 
of which a cam operates. 

Advcuitageously, the second rocker arm is formed 
15 in a forked shape and operates two parallel working valves 

of an internal combustion engine cylinder. 

In a preferred embodiment, a roller is positioned 
between the two fork arms of the second rocker arm, on 
which roller the first rocker. arm operates. 
2 0 Preferably, a spring element formed as a torsion 

. cylindrical helical coiled spring supports the positioning 
of the first rocker arm. 

An example of a valve drive for an internal 
combustion engine made in accordance with the present 
25 invention, will now be described with reference to the 

accompanying drawings, in which ; 

Figure 1 shows a cross -sectional view of an 
internal combustion engine cylinder head with a valve 
drive; Ficfure 2 shows a perspective view, of the 



valve drive ; and 

Figure 3 shows a perspective view of the drive in 
Figure 2 from the other side. 

In a cylinder head 1 in an internal combustion 
engine, an inlet valve 3 is positioned alongside an exhaust 
valve 2, both of which are operated by a valve drive 
mechanism 4 . 

In detail/ a so-called second rocker arm 5, which 
is positioned in a ball socket 6 and carries a roller 7 on 
which a so-called first rocker 8 operates, acts on the free 
end of the valve 3. 

The first rocker arm 8 is supported at its end 
opposite to rocker arm 5 by an eccentric 9 . A cam 10 also 
operateis on the first rocker arm 8. At a defined position 
of the eccentric 9 the valve 3 is opened as normal in 
accordance with a defined valve lifting^ sequence. During 
this the cam 10, rotating on its axis, controls the first 
rocker arm 8 in a certain manner such that this controlling, 
movement is transmitted via the roller 7 to the second 
rocker arm 5 and from this to the valve 3, If the 
eccentric 9 now takes up a different position, then the 
position of the first rocker arm 8 changes, so that a 
different valve lifting sequence comes about for the valve 
3. ' 

The internal combustion engine shown in the 
accompanying drawings, with cylinder . head 1 is an in-line 
internal combustion engine, in which several cams 10 are 
arranged on a common cam shaft 10' for the several internal 
combustion engine cylinders which are arranged one behind 



the other. In a similar manner several eccentrics 9 are 
arranged on a common eccentric shaft 9' . Whilst the second 
rocker arm 5 is positioned in the ball socket 6, a suitable 
positioning or control must be provided for the first 
rocker arm 8. In the construction described herein the 
first rocker arm 8 is controlled by the eccentric shaft 9' . 
This can best be seen in the illustrations in Figures 2 and 
3, which show that the free end of this first rocker arm 8 
partially reaches round a segment of the eccentric shaft 
9' . Preferably the first rocker arm 8 is guided by the 
eccentric shaft 9' , and no separate component is required 
for guiding; rather it is possible for the first rocker arm 
8 to fall back on the eccentric shaft 9', which is 
available in any case because of there being several 
eccentrics 9. 

Similarly, it can be seen from Figures 2 and 3 , 
that there are eccentrics 9 arranged on both sides of the 
segment of the eccentric shaft 9' enclosed by the first 
rocker arm 8, against which the first rocker arm 8 is 
supported using the protrusions or lugs 11 which are 
provided on the side edges of the first rocker arm 8 . With 
an equal distribution of forces., this arrangement leads to 
an extremely stable positioning and guidance of the first 
rocker arm 8 by the eccentric shaft 9' and the eccentrics 
9. In a comparable fashion two cams 10 are provided which 
act on the first rocker arm 8, and which must obviously - 
as must . the twp eccentrics 9 - be of the same 
configuration. The two cams 10 operate via rollers 12 on 
the first rocker arm 8, therefore, the first rocker arm 8 
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carries on both sides a roller 12 of this construction. 

The valve drive described herein is especially 
suited to the operation of two parallel working lifting 
valves 3 of ah internal combustion engine cylinder, in 
5 coordination with the available building space. The second 

rocker arm 5, which is operated by the first rocker arm 8, 
can (as shown) be formed as a fork and it can then operate 
upon a lifting valve 3 with each of its fork arms 5' . With 
the advantage that the roller 7, on which the first rocker 
10 arm travels, is positioned between the two fork arms 5', 

Furthermore; a spring element 13, formed as a 
torsion cylindrical helical coiled spring, can be seen in 
all the Figures, which supports the positioning of the 
first rocker arm 8. Thus, the spring element 13 ensures 
15 that the first rocker arm 8 is, on the one hand pressed 

against the cam 10 by its rollers 12 and on the other hand, 
at the end opposite to the second rocker arm 5, is guided 
by the eccentric shaft 9' , and supports itself at this end 
against the two eccentrics 9, 
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1. A valve drive for an internal combustion engine 
comprising a second rocker arm operating on a lifting 
valve, a first rocker arm associated with the second rocker 
arm, a cam associated with the first rocker arm and an 
adjustable eccentric, which is arranged on an eccentric 
shaft, whereby the rocker arms, the cam and the eccentric 
operate together in order that for different positions of 
the eccentric, different valve lifting sequences are 
achieved by the action of the cam, in which the first 
rocker arm, supported on the eccentric, is guided by the 
eccentric shaft. 

2. A valve drive according to Claim 1, in which the 
first rocker arm is guided by the eccentric shaft and 
reaches round a section of the eccentric shaft with its 
free end. 

3 - A valve drive according to Claim 2 , in which 

eccentrics are arranged on both sides of the section 
enclosed by the first rocker arm, on which eccentrics the 
first rpcker arm supports itself by means of protrusions 
which are provided on its side faces. 

4 . A valve drive according to any preceding Claim, 

in which the first rocker arm bearing on the eccentric is 
controlled by the cam and thereby activates the second 
rocker arm which operates on the lifting valve. 
5- A valve drive according to any preceding Claim, 

in which the first rocker arm controlled by the cam carries 
a roller on each of its side faces on each of which a cam- 



operates. 

6. A valve drive according to any preceding Claim, 
in which the second rocker arm is formed in a forked shape 
and operates two parallel working valves of an internal 
combustion engine cylinder. 

7. A valve drive according to any preceding Claim, 
in which a roller is poisitipned between the. two fork arms 
of the second rocker arm, oil which roller the first rocker 
arm operates • 

8. A valve drive according to any preceding Claim, 
in which a spring element formed as a torsion cylindrical 
helical coiled spring supports the positioning of the first 
rocker artn. 

9. A valve drive for an internal combustion engine 
substantially as described herein with reference to the 
accompanying . drawings . 
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